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Abstract 
This research paper examines one of the usual business strategies of the outsourcing concept. Objective is a thorough 
examination of this strategy from the perspective of the economic reality. The main goal is to investigate whether the financial 
figures advocate the choice of outsourcing activities from a maritime company to external collaborators, which is able to create 
competitive advantage in the shipping industry 
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1. Economic Theories and Outsourcing 
Research on outsourcing strategies and their contribution to the financials of carriers has evolved throughout the 
years. The rapid growth of outsourcing activities has led a large number of researchers to focus on modern 
influences on this strategy and to investigate its current shape within the maritime industry (Solesvik et al, 2010). 
A series of analyses and decisions take place between the intention of outsourcing and its actual implementation. 
Obviously, this procedure largely depends on economic data. 
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Given that financial profit is a key factor of the decision to outsource, an analysis of economic theories and their 
connection to the outsourcing strategy is considered to be of utmost importance. 
2. Research Methodology 
Research was based on an extensive review of international literature on the basis of the assumption that primary 
research would only produce results in relation to the Greek reality, thus not revealing the full picture. 
After the end of the secondary research, the sample of the primary research was selected.  
The issues to be discussed during the qualitative research were based on the literature review. After the end of the 
qualitative research process the recorded interviews were transcribed and structured in a common form. 
The issues arising from the interview were noted and, based on the literature, a short questionnaire was drawn up 
for the purposes of quantitative research. The quantitative questionnaire used the Likert 5-degree scale. 
The opinion of highly experienced executives of the maritime industry played an important part in interpreting 
questionnaire findings. 
3. Transaction Cost Theory 
Researchers and executives active in the supply chain industry are concerned by the fact that there is not a unique 
integrated economic theory that could be used to explain the operation of carriers. This concern arises from the 
“assumptions” of neoclassical economics. Extending the scope of these concerns, one could claim that there is no 
exclusive economic theory that could interpret the financials of outsourcing. 
However, most researchers use the Transaction Cost Theory to approach outsourcing financials. In one of his 
most recent papers, the initiator of the Transaction Cost Theory (Coase, 1998) wishing to reflect on the large number 
of factors contributing to the extended application of the Transaction Cost Theory to financial analysis, states that 
this would not have been achieved without the contribution of factors like psychology, political science, law and 
History. 
3.1.  Main hypotheses of the Transaction Cost Theory 
At the same time, the application of the Transaction Cost Theory to the research on shipping companies is 
founded upon three main hypotheses which differentiate it from neoclassical economics as analysed below (Coase, 
1998): 
 
• Bounded Rationality: It is the inability of human nature to accurately assess all alternative solutions and, 
consequently, to reach the optimum solution with certainty (Kalantari, 2010) & (Boer et al, 2006). 
• Opportunism: It was defined by Williamson as the tendency of businesses, and people that represent them, to use 
situations to their own advantage (Ersa Memili et al, 2011).  
• Informational Asymmetry: It appears in cases where traders do not have the same level of knowledge and 
information on the object under negotiation. 
3.2.  Basic conditions for the determination of transaction cost 
Through its premises, the Transaction Cost Analysis, also known as Transaction Cost Economics, attempts to 
interpret both insourcing and outsourcing of business activities.  
The assumptions of the Transaction Cost Theory are used internationally to study the deeper parameters of 
change in the conditions and the cost of transactions carried out in the context of outsourcing. These have been 
recorded since 1981 by the initiator of this theory, Williamson, reflecting the dimensions of the productive situation 
as follows: 
 
• Asset specificity: 
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• Asset specificity is a critical factor of the research on outsourcing, given that in many cases the supplier company 
is required to address the high production costs of the service offered (Espino-Rodríguez et al, 2008). If the 
assigning company refuses to pay the consideration in breach of a previous agreement, then the supplier is found 
in a difficult financial situation since the product is not widely marketable. It is quite useful to examine whether 
financial transactions in the context of outsourcing in the maritime industry involve a redetermination of the 
financial consideration before the expiry of the agreed upon time limits. 
• Uncertainty: 
• In periods of economic recession the uncertainty prevailing in the market generates feelings of reluctance both on 
the part of the assignor and the supplier as to the costs incurred due to adjustments to unfavourable market 
conditions. In many cases, wishing to avoid extra costs, shipping companies resort to insourcing procedures. 
Uncertainty may prevail not only due to the financials of a shipping company but also due to instability in the 
wider transport sector (environmental uncertainty) (Hsiao et al, 2010). Uncertainty may influence the overall cost 
of each transaction in relation to the volume of orders and technology. Consequently, an issue to be addressed is 
whether and to what extent outsourcing strategies may help shipping companies address market recession. 
• Frequency of Transactions  
• When it comes to choosing whether to resort to outsourcing or not, if a shipping company wishes to regulate an 
administrative procedure which is frequently repeated it would be wiser to choose insourcing. Otherwise, it 
should be prepared to assume the risk of opportunism and uncertainty arising from outsourcing the service to a 
supplier company. 
 
3.3. Approaching outsourcing through Transaction Cost Theory 
The main idea behind Transaction Cost Theory is the creation of an administrative structure with the minimum 
cost possible for each transaction. This approach is quite common in the maritime industry especially with regard to 
outsourcing the tasks of the IT department. In order to avoid administrative costs, most small and medium shipping 
companies tend to outsource software creation services. This, according to Williamson, falls within the scope of 
asset specificity. For instance, the shipping company must examine whether the software modification price offered 
by the software house exceeds the profits arising from resource savings. 
Another financial aspect which must be taken into account is the volume of information exchanged before, during 
and after the conclusion of the outsourcing agreement. It is clear that in the case of low assets the reduced need for 
information leads to successful results from outsourcing. 
A series of questions and hypotheses could be investigated from the point of view of the Transaction Cost Theory 
as to their contribution to the decision to outsource certain services. 
4. Incomplete Contracts Theory 
A supplementary economic theory emphasising on outsourcing is the Incomplete Contacts Theory. Its theoretical 
approach of the economic aspects significant to outsourcing does not oppose to the premises of the Transaction Cost 
Theory. On the contrary, it acts in a complementary manner to address uninvestigated factors. 
The Incomplete Contracts Theory is part of the Transaction Cost Theory but addresses outsourcing decisions in a 
different way. According to the Incomplete Contracts Theory an organisation should only outsource the operations 
for which there are assurances that the two contracting parties, i.e. the supplier and the client, will have the same 
behaviour (Aubert et al, 1996). Having the same behaviour means achieving stability of roles, mutuality, reciprocity, 
integrity, flexibility, fulfilment of obligations, collaborative spirit, limiting own power and harmonisation with the 
social environment.  
This is due to the fact that outsourcing agreements are based on contracts signed between contracting parties. 
These agreements establish the terms of transactions and set out the factors and obligations thereof in close relation 
with economic data. 
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Each complete contract attempts to address all possible situations and allocate responsibilities and the economic 
data related to them.  
In reality, in certain outsourcing contract awards, such as in IT systems, it is hard to cover all probabilities. As a 
result, most business contracts concluded in the maritime industry are incomplete. 
At the same time, many researchers have found that agreements in the transport sector cannot be based on 
“Formal Contracts”, as is often the case in the real estate industry. Formal contracts must be combined with an 
understanding of the particularities of each situation and the inclusion of specific terms in the final contract (Helena 
Forslund, (2009) approaching the form of complete contracts.  
Providing for a methodology to address any dispute arising between the parties involved on the basis of 
renegotiation or arbitration for the resolution of economic differences is an important factor for the preparation of 
complete contracts.  
5. Theory of Evolutionary Economics 
The Theory of Evolutionary Economics is studied extensively at the international level in order to draw 
conclusions on a series of significant matters. Among these matters, many researchers focus on the progress of 
innovative technology or the global economic miracle of China (Yuan Yi-jun et al, 2011). 
Recognising the inability of organisations to achieve complete information, the Theory of Evolutionary 
Economics suggests that their main intention with respect to activity outsourcing should be to approach complete 
information to the extent possible (Nelson et al., 1982). In addition, regarding multinational shipping companies, this 
theory suggests that decision-making in respect of outsourcing should be carried out at the local level. This 
suggestion is based on the assumption that as one restricts the context of decision making and moves towards the 
decision-making centre information collection becomes more complete.  
6. Agency Theory 
 The Agency Theory has often been studied in relation to the transport sector, contributing to the interpretation 
and substantiation of a variety of strategic goals, such as quality management (Xingxing Zu et al, 2012). 
Shipbroking is a common agency practice of the maritime industry. Shipbrokers are agents that undertake the 
management of all operational activities on the basis of their knowledge on the market and prevailing conditions. 
The Agency Theory focuses on the preparation of the most effective contract able to regulate the financial aspects 
and obligations of the shipping company and the agent.  
Agency costs usually depend on the differences of objectives between the principal and the agents. The agency 
cost for a shipping company is equal to the sum of the cost of identification, cost of monitoring, cost of contracting 
and cost of potential loss of the agent.  
According to the Agency Theory, in order to create a successful outsourcing activity or relationship, the 
organisation must be able to gain easy and low-cost insight into the supplier’s activities (Perunovic et al., 2006; 
Perunovic, 2007). A more complete approach would create new agency cost factors since it would take into account 
both result-oriented and behaviour-oriented incentive costs. This complementary aspect must be studied in order to 
avoid the emergence of opportunistic behaviours. 
7. Neoclassical Economic Theory 
According to the Neoclassical Economic Theory, the selection of business operations to be outsourced must be 
made on the basis of a cost-benefit analysis. In particular, each organisation must examine its operations one by one 
and identify the costs and benefits arising from outsourcing. If the benefit is higher than costs then the operation 
must be outsourced. The choice between different potential suppliers must be made on the basis of profit 
maximisation (Hodgson, 1994). Despite its many years of existence, the Neoclassical Economic Theory, can still 
apply even amidst the current economic crisis (Cameron et al., 2012). Therefore, it would be appropriate to apply the 
premises of this theory to the research on the strategic choice for outsourcing in the maritime industry.   
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8. Factor Analysis 
 A factor analysis was carried out in order to determine the ideal number of factors. The following variables were 
used: 
 
• The recession/drop of the freight market was an important factor that led to understanding the need for 
outsourcing in order to make the company more functional. 
• The downsizing of the shipping market made the company understand the need to reduce its operating costs and 
recognise the benefits of outsourcing. 
• The analysis of the current economic conditions by the higher management of the company was crucial to taking 
the decision for outsourcing.  
• The company to which operations were outsourced requested a readjustment of the financial consideration before 
the end of the agreed upon time limit. 
• After outsourcing, the financial conditions in the shipping market changed and your shipping company obtained 
even better results from its decision to outsource.  
• Outsourcing helped your company achieve a more effective economic management. 
• Outsourcing helped your company address the recession of the market. 
 
Initially, as in every analysis of that short, KMO and Bartlett’s test were performed producing the values 0.797 
and <0.001, respectively, demonstrating that data are appropriate for factor analysis as there are strong interrelations 
among variables. 
In continuation, the appropriate number of factors was determined and confirmed not only through the software 
but also by the relevant scree plot. In particular, 73.21% of total variation appears to be interpreted with the help of 
the two factors. As seen in the following graph, from the third factor onwards the curve slope does not present any 
alterations showing that the two first factors best fit this particular case, as any additional factors would not make 
any substantial contribution to the analysis. 
 
Fig. 1: Scree Plot 
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It should be noted that the Varimax rotation was selected to achieve better correlations, which, however, does not 
affect the number of factors, the rate of variation interpreted or suitability controls.  
The following table illustrates the results of each variable for the two selected factors, i.e. it reflects the 
relationship of each variable with each of the two factors: 
Table 1: Rotated Component Matrix 
Rotated Component Matrixa 
 Component 
1 2 
The recession/drop of the freight market was an important 
factor that led to understanding the need for outsourcing in 
order to make the company more functional 
.169 .906 
The downsizing of the shipping market made the company 
understand the need to reduce its operating costs and recognise 
the benefits of outsourcing 
.176 .920 
The analysis of the current economic conditions by the higher 
management of the company was crucial to taking the decision 
for outsourcing 
.780 .138 
The company to which operations were outsourced requested a 
readjustment of the financial consideration before the end of the 
agreed upon time limit 
.742 .328 
After outsourcing, the financial conditions in the shipping 
market changed and your shipping company obtained even 
better results from its decision to outsource 
.788 .278 
Outsourcing helped your company achieve a more effective 
economic management .793 .185 
Outsourcing helped your company address the recession of the 
market .867 -.018 
 
According to the results presented above, the first factor mainly relates to the needs that may lead to outsourcing 
and which, in the present case, involve economic issues, whereas the second factor concerns the benefits arising 
from outsourcing and the methods used by the management to address certain situations. 
9. Discriminant Analysis  
Discriminant analysis is used in cases where one wishes to categorise a sample into the most appropriate, specific 
groups. The difference and prevalence of discriminant analysis over other theories lies in the fact that it falls within 
the scope of non-parametric methods and, therefore, its implementation does not require the use of specific criteria. 
In this particular case, our aim is to categorise the sample of 137 observations into the most appropriate 
categories. It should be noted that discriminant analysis was carried out after the factor analysis, which had led to the 
distinction of two factors. 
As seen in the following table, the first factor has the highest discriminant ability since only 46% of the Factor 
Analysis is not interpreted by the discriminant. 
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Table 2: Tests of Equality of Group Means 
 Wilks' Lambda F df1 df2 Sig. 
REGR factor score   1 for 
analysis 2 
,459 159,193 1 135 ,000 
REGR factor score   2 for 
analysis 2 
,891 16,502 1 135 ,000 
 
In other words, on the basis of Wilks’ Lambda, it is possible to classify variables according to their discriminant 
ability (the lower the value the higher the discriminant ability of each variable). 
In order to classify a person in a group, a specific algorithm (model) is used taking account of the price of the 
variable (or factor in this case) in conjunction with the coefficients set out in the following table. These are also used 
for categorisation. 
Table 3: Classification Function Coefficients 
Cluster Number of Case Coefficient Bootstrapa 
Bias Std. Error 
REGR factor score   1 for 
analysis 2 
1 -2,034 -,060 ,303 
2 2,125 ,069 ,255 
REGR factor score   2 for 
analysis 2 
1 ,912 ,039 ,198 
2 -,953 -,020 ,181 
(Constant) 
1 -1,569 -,044 ,189 
2 -1,649 -,035 ,156 
 
Initially, prior to discriminant analysis, each observation has the same possibilities of being classified into group 1 
or 2. This means that, as shown in the following table, the initial discrimination without taking account of specific 
criteria, would assign 50% of the sample to each group. However, following discriminant analysis, 70 people were 
categorised in the first group and 67 people were categorised in the second group. Obviously groups are not 
equivalent in terms of number of observations. 
Table 4:  Prior Probabilities for Groups 
Cluster Number of Case Prior Cases Used in Analysis 
Unweighted Weighted 
1 ,500 70 70,000 
2 ,500 67 67,000 
Total 1,000 137 137,000 
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10. Cluster Analysis 
For the needs of this paper, a cluster analysis was also performed on the two factors resulting from factor 
analysis. The aim of cluster analysis is to establish homogeneous groups within a population. In other words, it 
attempts to create a series of clusters in order to minimise variance within each cluster and maximise dispersion 
among clusters. Therefore, with the use of the existing variables, observations are categorised into groups. The 
overall procedure is based on the “distance” between observations.  
The main principles of cluster analysis are: 
Α. Observations are as homogeneous as possible. 
Β. Observations of different clusters are as different as possible. 
In this particular case the k-means clustering method was applied, according to which the number of clusters is 
predefined and methodology is repetitive. It uses the notion of ‘cluster centres’ and it then classifies clusters based 
on distance (Euclidean). In most cases, cluster centre is the average price of observations in each cluster. The initial 
centres of the two clusters are illustrated in the following table: 
Table 5: Initial Cluster Centres 
 Cluster 
1 2 
REGR factor score   1 for 
analysis 2 
-2,40683 2,33192 
REGR factor score   2 for 
analysis 2 
,15511 -1,84599 
 
Our analysis focused on creating two clusters. Therefore, there are two initial centres having the average prices of 
variables shown in the previous table. The initial centres are based on the outliers’ philosophy. Thereafter, (after the 
repetition of the procedure, as mentioned above), two more centres arise, which will determine the content of the two 
clusters. 
Table 6  Final Cluster Centres 
 Cluster 
1 2 
REGR factor score   1 for 
analysis 2 
-,71704 ,74915 
REGR factor score   2 for 
analysis 2 
,32170 -,33611 
 
The distances between the two centres are shown below: 
 
Table 7: Distances 
between Final Cluster 
Centres 
Cluster 1 2 
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1  1,607 
2 1,607 
 
The statistical software determines the final number of individuals within each cluster and the results of the 
variation analysis, showing that there are significant differences among mean cluster prices. Therefore, clusters are 
properly defined and the rules of the cluster analysis are verified. 
Table 8: ANOVA 
 Cluster Error F Sig 
Mean Square df Mean Square df 
REGR factor score   1 for 
analysis 2 
73,592 1 ,462 135 159,193 
,000 
REGR factor score   2 for 
analysis 2 
14,813 1 ,898 135 16,502 
,000 
 
As shown in the following table, the first cluster comprises 70 observations (individuals), whereas the second 
cluster comprises 60 observations, which shows that cluster analysis agrees with the previous discriminant analysis. 
Table 9: Number of 
Cases in each Cluster
Cluster 
1 70,000 
2 67,000 
Valid 137,000 
Missing ,000 
 
11. Hypotheses 
Question (1): What is the relationship between outsourcing and the prevailing economic conditions in the 
maritime industry?  
Hypothesis (1): Outsourcing is benefited/grows and is preferred by companies in periods of difficult economic 
conditions. 
Question (2): What is the contribution of individual variables to the decision to outsource? 
Hypothesis (2): The dynamics and analysis abilities of market factors by the higher management prepares the 
ground for the selection of outsourcing as a means to address difficult economic periods. 
Question (3): In the context of specific economic conditions all companies adopt the same behaviour with respect 
to outsourcing. If yes, why? If not what are the factors that differentiate their behaviour? 
Hypothesis (3): waiting for cluster (factor clustering) 
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